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“Discussion of Some Results of the Calculations" 


Branch), 1973, po 40 - 48 


Abstract: The special characteristics obtained are based on modern theoretical 
concepts and do not require extensive commentary. A few interesting results may 
be noted, At a temperature of 0,6 electron volts the Doppler mechanism bexins to 
predominate for the la and LB resonance lines at 1 atmosphere and for the la lines 
at 10 atmospheres. because of the low electron density at this temperature and the 
deep locations of the levels corresponding to these lines, At 10 and 20 atmos~- 
pheres, the lines are clearly visible against the background; at high temperatures 
they become narrower again because of the reduced electron density. 


Although much energy is in the Lyman lines and continuun, self~absorption 
reduces radiation in these regions quite strongly, particularly at low tempera- 


tures. 
fhe lines of the Balmer and Lyman series tend to fuse even at relatively 
low quantum numbers. There is some question about the boundary between discrete, 
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continuous spectra and the relative displacement of this boundary due to Cculomb 
interactions and the smearing of lines as a result of transitions from high energy 
levels. The authors! calculations show that the spectral lines begin to fuse. 
significantly earlier than the Coulomb "trimming" of the discrete spectrum. 

In addition to the spectral curves, the authors calculated integral 
energy losses for hydrogen plasma over the range of parameters used. Special 
calculations were made to relate their work to that of D. B. Olfe, reported in 
J. Quant. Spec. Rad. Trans. 1,104; 1961, and satisfactory egreement was found. 

The use of lasers to probe plasma requires quantitative information 
about the relationship between transparency and plasma torperature and density. 
These calculations were performed in two ways, asswiing constant pressuye and 
at a given initial particle density. The first procedure is necessary because 
the plasma has significant absorption only at relatively high pressures, yielding 
a condition without significant pressure gradients, but with high temperature 
and density gredients as the plasma is forced against the walls, Although there 
is an overall tendency toward absorption at longer wave lengths, there are 
anomalies due to the existence of strong absorption lines which ore more or less 
active, depending on pressure and temperature. The second forn of calculation 
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‘is more appropriate when the laser beam is directed along the long axis of the 
plasma chamber, as well as in evaluating the transparency of a plasma under 
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| KOMIN, A. Ve, LOBANOV, K. M., and USTYUZHANINOV, V. G. 


"Effect of an Electric Field on Particle Movement ina Stellarator" 


Leningrad, Zhurnal Tekhnicheskoy Fiziki, Vol 40, No 7, 1970, pp 1,346-i, 350 
Abstract: The equipetential surfaces of the electric Field in question in this 

article coincide with the magnetic surfaces of the stellarator. The methad ; 

followed by the authors in making their calculations is to solve, by the Runge 

Kutta method, the system of differential equations describing the motion ot 

charged particles in the electric and magnetic fields. ‘These equations are 

given in vector form. Since the exact analytic expression for the ete, 
surfaces is unknown, the averaged magnetic surfaces. experimentally secre 

in the separatrix region to reduce the divergence betweew the true an : 

potential magnetic surfaces are used. The results of the ial koeera n - : 

that the electric field strongly affects the particle et a aoe The a ors 
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“The Continuum" 


Opticheskiye Kharakteristiki Vedorodnoy Plazmy, Novosibirsk, “Nauka” 
(Siberian Branch), 1973, pp 23 = 29 


Abstract: Continuous spectra are generated by transitions to, from, or within the 
unboune ("free") state, At temperatures below 5000 degreas these represent 

free atoms (the total continuous radiation is small) while at higher temperatures 
free electrons ere a primary radiation mechanisn, At electron temperatures much 
less than 500 ev 4 semiclassical treatment is appropriate, yielding the so-called 
Kramer's formulas with the Gaunt factor as a quantum mechanical corrective. A 
formula for recombination radiation can be obtained by applying Kirchhoff's law 
for local thermal equilibrium to the formulas for photo-ionization absorption, 

This radiation is characterized by significant intensity close to the line series 
and an exponential decay in the direction of short waves, Brensstrahlunz extends 
indefinitely in the direction of long waves, ‘The ratio of these two effeats can be 
calculated for 2 riven temperature and frequency, Another factor is so-called 
nulti-quantum recombination occurring as a result of triple recombination, In a 
nonequilibrium plasma this can substantially influence the distribution of electrons 
in levels and the number of free electrons, but in an equilibriun plasma a 
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Boltzmann distribution in the levels is established, uniquely determined by A 
temperature equilibriun, At fairly high pressures and temperatures below 10,000 °K 
a significant role is played by the formation of negative hydrogen ions, 
accompanied by radiation, At still lower temperatures continuous molecular 
spectra appear, There is also the so-called quasi-molecular continuum, which is 
due to the transition of a hydrogen molecule from an initial unstable state 
(occurring as the result of a collision between atoms with parallel spins), to a 
-stable state, 


In atidition to the true continuum, there are quasi~-continua, resulting from 
the overlapoing of large numbers of broadened lines. These occur as yarious 
bands, . At temperatures below 4000°K.. induced rotational transitions are signifi- 
cant; although the radiation of gases at low temperatures is very low, the 
coefficient of absorption is quite significant. 
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“Spectral Lines" 


“» Optichesklye Kharakteristiki Vodorodnoy Plazmy, Novosibirsk, "Nauka" 
{Siberian Branch), 1973, pp 16 - 23 


‘Abstract: Three factors determine the nature of spectral lines: population, 

transition probability, and form of the line, Although many processes contribute 

to population distribution, collision with electrons and spontaneous radiation are 

usually dominant. At low plasma densities secondary collisions can be ignored and 
radiative transitions are dominant, while in dense Plasmas nonradiative de-excitation 
predominates, When the electron density becomes sufficiently high, radiation : 
intensity becomes independent of it; the Plasma becomes a Bolizmann radiator, 


Spectral lines from a plasma are all broadened as a result of interaction with 
fluctuating internal microfields, The extension can be considered in terns of two 
components; one described as the result of a linear Stark effect due to the inter- 
action of ions with other, relatively slow ions, and the other due to collision 
broadening (also with a Stark effect component) from interactions with fastermoving 
electrons, The electron effect is most significant at the center of the broadened 
ry the statistical effect,at its edges, The center 4s also somewhat displaced 


SEES eg TERE TD STRUT RE RACE 


=F esc Sy aol Spa era TT edn ge BNL HET a TT ER A USE TEE eT APES 


APPROVED FOR RELEASE: 09/17/2001 CIA-RDP86-00513R001401420013-5" 


op PERONED FOR REEESe: cea idete bxisierbicnel deacons wha tacit ania > 


SOLUKHIN, R. I., et al,, Opticheskiye Kharakteristiki Vodorodnoy Dlazmy, Novisibirsk, 
"Nauka" (Siberian Branch), 1973, pp 16 - 23 


from what would be obtained from an isolated atom, Although theoretical calculations 
_for the edges of the broadened line show sood agreenent with experiments, computations 
- for the central portion are considerably less satisfactory, In this area the 

authors. base their work on a theory developed by Scbel’man, extended to cover also 


=> broadening due to collisions with other particles, 


When the concentration of charged particles is low, Doppler broadening becomes 
=. Significant, The integral expression for combined Dovpler and dispersion broadening 
os is not in finite form, so that calculation by approximation method is required. 
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“Method of Performing the Calculations" 


Octicheskiye Kharakteristiki Vodorodnoy Plazmy, Novosibirsk, "Nauka" (Siberian 
Branch), 1973, pp 33 - 39 


Abstract: Five mechanisms vere considered in the computer programs used: 

1) bound-bound electron transitions (linear radiation from atoms); 2) free-free 
and free-bound electron transitions in the field of protons (the H continuum) + 

3) free-free and free-bound electron transitions in the field of atoms(H~continuun)}; 
2 free-free and free-bound proton transitions. in the field of atoms (the H*, 
continuum); 5) continuous radiation of quasi-molecular hydrogen 


Coaaem continuum), Previous studies have lumped line spectra in two or three 


groups, The present work considers all transitions between discrete levels in the 
hydrogen atom that realistically exist in the plasma, Within the limits of the 
parareters chosen, this nunber varies from less than 10 to severzl tens of levels; 
the number of snectral lines is proportional to the square of this numter, Each 
line is considered in its broadened form. The results are presented on a wave scale, 
Variable step sizes are used to keep the calculetion error epproximately constant 
over the entire spectrun, Step sizes were based on relative values of the derivative 
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of spectral intensity, except where the contribution of the maximum line was less 
than 1/10 the background radiation, where the step size was based on tne continuun, 
In each step the calculation of step size was based on the line making the 


The program was written in ALPHA, a modification of ALGOL, Calculations ; 
were performed at the computer center of the Siberian Branch, Academy of Sciences 
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“Enerey Structure of the Hydrogen Molecule” 


Opticheskiye Kharakteristiki Vodorodnoy Plazmy, Novosibirsk, "Nauka" 
“(Siberian Branch), 1973, pp 12 - 14 


Abstract: Quantum mechanical analysis shows that the diatomic hydrogen molecule 
4s not stable unless the ends of the two electrons are in an antiparallel 
orientation, Although the two electrons of the molecule can be in various 
energy states, they are within an axially symmetric field whose axis of symmetry 
is the line connecting the two nuclef, In this case what is significant is not 
the absolute value of the orbital moment. but its projection on the axis Xh, 
where H is Planck's constant and A is @ quantum number similar to the 
magnetic quantum number m in atoms. 


In addition to the electron degrees of freedom, the molecule has oscillatory 
and rotational dezrees of freedom, For each characteristic electron state, there 
_ 48 a set of discrete oscillatory states, which can be obtained as the solution 
of Schroedinger's equation for a harmonic oscillator. Consideration of non- 
ia oscillations leads to a more complex expression, Rotation is aiso 
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characterized by a discrete selection of energy states, describable in terms of 
the rotational quantum number, the molecular constant,and a coefficient which 
characterizes the relationship of rotation to oscillation (nonrisidity of the 
rotator). Since the hydrogen molecule does not have a constant dipole moment, 
it cannot in isolation. have oscillatory and rotational transitions, but in a 
real gas this prohibition is removed because of induced electric dipole monents 
occurring in collisions, Although any transition can occur, transitions of + 1 
are most comnon. For electron-oscillatory spectra, the relative probability of 
various transitions is determined by the Franck-Condon principle, 
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"Total Radiation fron Hydrogen at Temperatures Below 10,000 Degrees" 
Opticheskiye Kharakteristiki Vodorodnoy Flazmy, Novosibirsk, "Nauka" (Siberian 
Branch), 1973, pp 29-33 


Abstract: Calculating the radiational characteristics of gases at relatively 
low temperatures requires primarily consideration of molecular radiation, 
Detailed calculations for this were made by Olfe in 1961, For a thin layer of 
plasma in which self-absorption can be ignored, radiation from rotational transi- 
tions predominates up to 10009; that from oscillation-rotational trensitions 
between 1000 and 5000°, At higher temperatures negative hydrogen ions and posi- 
tive molecular ions appeer, the former more significant by an order of magnitude 
from 3000 to 10,000°%, At higher temperatures linear radiation becomes signifi- 
cant. When the plasma is of significant density and thickness, the results must 
be. adjusted to account for the varying degrees of absorption at different fre- 
quencies and by different mechanisms, : 
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"nergy Structure of the Hydrogen Atom" 


Opticheskiye Kharakteristiki Vodoradnoy PLOBAY ) Novosibirsk, "Nauka", 
(Siberian Branch), 1973, pp 9-12 


Abstract: Schroedinger's equation yields solutions only for negative values of 


E for which 2 4 
_ . 20 <me* - 
*n - n’n* - 


where n is a whole number and R is the Rydberg constant, m must be replaced 

by mM 

mtM 

where m is the mass of the electron and M is the mass of the nucleus, to account 


‘for movement of the nuclear mass. Relativistic generalisation of Scnroedin- 


ger's equation requires that azimuthal quantum numbers be considered in addi- 
2 to the primary number n. In the presence of an external field, the 
1/2 
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magnetic quantum number must also be considered (Zerman effect). However, 
not all transitions described by this scheme are found in spectroscopic obser- 
vation, According to quantum mechanics, the following types of optical dipole 
transitions are possible: change in azimuthal quantum number = + 1; change in 
magnetic quantum number = 0 + 1; change in m= 0; change in internal quantum 


number (| azimathal + rs | )=O0#1. 
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"The Composition of Hydrogen Plasma" 


Opticheskiye Kharakteristiki Vodorodnoy Plasmy, Novosibirsk, "Nauka" 
(Siberian Branch), 1973, pp 5-9 


Abstract: A plasma of pure hydrogen can contain ten different kinds of 
particles -- Ho and H3 molecules, positive and negative ions of these molecules, 


atoms, positive and negative ions of the atoms, and free electrons. Diaprams 
are given to show the relative contribution of each of these particles as a 
function of temperature and pressure. The law of mass action gives the rela- 
tive amounts of large particles and their breakdown products as functions of 
the degrees of freedom of each such component. There are four types of freedon: 
electron, oscillatory, rotational, and translational. The product of the first 
three is the statistical sum of internal degrees of freadom, called the statis- 
tical weight of the particle. There are formulas for finding each of these as 
the sum of a series in terms of energy of excitation, electron level, natural 
oscillation frequency, oscillatory quantum number, and cther factors. Trans- 
lational freedom can also be expressed in terms of mass and relative volume. 
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Since dissociation and ionization ordinarily begin at temperatures 
significantly below the corresponding binding energy, because cf the high 
statistical sum of the free state, in the majority of cases only the basic 
electron term need be considered and the unharmonic nature of hydrogen molecule 
oscillations can be ignored. Several studies have deterinined ionization 
energy in a plasma and its reduction due to the total. electric field of charged 
particles around the atom, particularly Ecker and Kroell (1963). The thermo- 
dynamic calculations of plasmic composition: made in the present work yielded 
results close to those obtained by Patch in 1969. 
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"On the Thermodynamics of Radiation" 
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(Siberian Branch), 1973, pp 14-16 


Abstract: The primary obstacle to establishing equilibrium in a system includ- 
ing radiation is the loss of energy by radiaticn outside the system. an 
excited particle can lose energy either through a damping collision or by 
Spontaneous radiation. If there is any Significant ionization, the majority 
of collisions are with electrons. Thus, given the damping collision cross- 
section of the particle and its radiational lifetime (considering also stinu- 
lated emission), the relative probabilities of damping and radiation can be 
_ calculated. If damping is more probable, local thermodynamic equilibriurc may 
be established. Overall equilibrium will depend on the yolume abscrption 
coefficient and the relative probability of damping. The calculations for 
absorption must consider re-radiation, so that "absorptica" implies a sufficient 
number of collisions to make the probability of damping high. If this tctal 
ve length is much greater than the dimensions of the volume, the result is 
1/3 
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volume radiation; if it is much less, surface radiation. Equilibrium radiation 
of a surface plasma radiator is equivalent to that of an absolute black body 

and is referred to as Planck radiation. Volume equilibrium in the sense of 
local thermodynamic equilibrium yields so-called Boltzmann radiation, since the 
nature of the radiation is determined by the Boltzmann distribution of electrons 
in levels. While a special form of Kirchhoff's law applies to the latter case 
and the black body radiation is determined from Planck's formula, nonequilibrium 
radiation can be analyzed only by solving an enormous system of kinetic equa- 
tions, since nature depends on the probabilities of a large number of elementary 
processes. 

.. In a moderately dense plasma local thermodynamic equilibriun is the 

most probable state; it is sufficient for the probability of collision processes 
to. exceed the probability of radiation processes by an order of megnitude. In 
fact, the rigidity of this condition for a resonance transition with maxinun 
probability of spontaneous radiation can be significantly reduced in the 
majority of real cases by the trapping of radiation in the optically dense 
plasma. Since most experimental installations produce a plasma for a short 
time, it is necessary to verify that the time to establish equilibrium is brief 
2)3 comparison with the time to establish a quasi-stable state, This can he 
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done by considering the slowest process, the relaxation of the resonance level, 

Under experimental conditions, radiation scattering (primarily Themsor 
scattering) is ignored, since the mean free path is very long; under actual 
physical conditions » this factor may be important. 
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SOLUKhIN, R. I., YaKOBI, Yu. A., and KOMIN,.A...V.y Institute of Theoretical 
and Applied Mechanics, Siberian BraficH of the Academy of Sciences of the USSR 


Opticheskiye Kharakteristiki Vodorodnoy Plazmy (Optical Characteristics of 
‘Hydrogen Plasma), Novosibirsk, "Nauka" (Siberian Branch), 1973, 82 pp 


Abstract: Results are given from detailed calculations of the special char- 
acteristics of hydrogen plasma over a wide range cf parameters, considering. 
all significant radiation mechanisms. The material on the computation is pre- 
ceded by a brief systematic summary of information about the hydrogen aton 
and molecule and the composition and thermodynamic and yas dynamic properties 
of the hydrogen plasma. Rediation processes are covered in detail, including 
radiation from nonisothermic plasma, which requires simultaneous consideration 
of radiation and thermal conduction. In this connection, the results of the 
calculations are discussed, recommendations for their practical use are made, 
and some questions of the diagnostics of hydrogen plasma are examined. 

This material will be useful to a broad group of’ engineer-physicists 
and graduate students and students in senior courses spécializing in spectro- 
scopy, plasma physics, astrophysics, and physical gas dynamics. 
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SOLUKhIN, R. I., YaKOBI, Yu. A., and KOMIN, A. V., Institute of Theoretical and 
Applied Mechanics, Siberian Branch ‘of the Academy of Sciences of the USSR 


"Optical Diagnostics of Plasma® 


Opticheskiye Kharakteristiki Vodorodnoy Plazmy, Novosibirsk, "Nauka" 
(Siberian Branch), 1973, pp 48-55 7 


Abstract: Plasma characteristics (primarily the concentration and temperature of 
various components) are determined from active and passive optical analysis. 
Passive methods, in which the plasma is illuminated by external sources, have 
the advantage of causing less perturbation to the plasua than other sampling 
techniques, although nonlinearities must be considered when such strong light 
sources as lasers are used. : 

The most developed methods are based on measurement of radiative and 
absorptive properties, although measurements of the index of refraction are also 
used. Due to the complexity of optical processes in a plasma, the most widely 
used method is to begin with rough measurements based on one of the basic 
radiation mechanisms and proceed to more detailed analysis. Although in some 
particularly clear situations this method 1s expedient, there are many cases 
in which the preliminary determination of the primary mecheriism is quite 
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difficult or even meaningless. In addition, the overwielming majority of 
these methods assume an optically rare plasma; when self-absorption must be 
considered, this analytical approach leads to very complex expressions. A 
more general approach, ignoring only those components whose contribution is 
obviously unimportant, is clearly necessary. The use of computer calculations 
over a broad range of parameters provides this more general approach, serving 
as a "mathematical experiment" to relate the results of different studies and 
serve as a guide for future research. 

The index of refraction is the foundation of ancther group of methods, 
primarily interferometry and Schlieren methods. These metnods can determine 
the density and density gradient of a single type of particle when this type 
has primary influence on the effects of refraction. The relative sensitivity 
of these two methods depends on the effective radius of the plasma forrntion, 
the diameter of the focal point, the focal length of the lenses used in the 


Schlieren method, and the wave length of light employed. 
Primary attention is currently on the use of infra-red and x~-ray-probe 


wave lengths. Infra-red is particularly sensitive to the charged particle 
components, including the electron continuum. Passive x-ray diagnosis can be 
3 in determining parameters of a high-temperature plasma siong the discharge 
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axis. 
As a rule, the diagnostic methods produce information abont the plasma 
in a given element of the volume at a specific moment in time. Local discrin- 
ination is achieved usually by using the Abel transform and assuming axial sym- 
metry of the plasma formation. Tine discrimination is achieved by using verious 
types of time scanning. Optical analysis of hydrogen plasma is characterized by 
four specific factors: 1) absence of a constant dipole moment; 2) relatively 


high availability of electrons, so that the continuum in the initial stages of 
donization is dotarminod primarily by radiation related to negative ions; 

3) the Stark effect as a primary determinant of tha spectral line broadening; 
4) complete ionization at high plasma temperatures. 
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"The Role of Hydrogen Plasma Radiation in the Problem of Thermonuclear Fusion" 


Opticheskiye Kharakteristiki Vodorodnoy Plazmy, Novosibirsk, "Nauka" (Siberian 
Branch), 1973, pp 73-76 : 


Abstract: In the majority of thermonuclear installations radiation is the 
primary source of heat loss, since the times involved are too short for con- 
vection losses (particularly when viscosity is increased by a magnetic field), 
and conductive heat loss can be ignored when the plasmi is separated or dis- 
tantfrom the walls. For a deuterium-tritium plasma the necessary conditions 
can be achieved at temperatures over 5 kev, while for pure deuterium they 
cannot be achieved at all unless the magnetic field is used only for thermal 
insulation, not retention of the plasma, or measures ere taken to reduce 
radiation locs (use of an optically thick plasma or ratiiation-reflecting 


walls). 
Quantitative information about radiation capacity of the plasma makes 
it possible to determine the minimum power of a steady-state reactor and the 
minimum temperature of its center in the general case of combined heat transfer 
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and radiation losses. Assuming the plasma is not seperated from the wall and 
its lifetime is not limited by instabilities, the zone of maximum brightness 
will be a hollow cylinder at a temperature of several electron volts. Cal- 
culations indicate a minimal temperature of about 7 kev at the center of a 
reactor without magnetic field, using a 50% deuterium-tritium mixture. The 
dimensions of such a reactor must be on the order of several kilometers end 
the heat loads on its walls must greatly exceed the capacity of modern mater- 


ijals. 


Calculations show that an equilibrium reactor with a magnetic field 
would not produce energy at the center sufficient to compensate losses at the 
exterior due to the poor heat transfer properties of the magnetized plesma 
and that reflecting shells would be difficult to obtain, since most of the 
radiation is in the form of x-rays. 

Since continuous operation is apparently impossible, attention is 
currently focused on various short-term processes. One main line of research 
involves the use of ralatively long laser puises for supplementary heating of 
plasma in various magnetic containment devices, while a second line is 
directed toward the use of very short-powerful laser pulses to bring targets 
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to the threshold of useful fusion without auxiliary containment. Unfortunately 
laser efficiencies at the wave length needed for this second process are very 
low. There is also work being done on ccmbined fusion-fission mechanisms, 
using the fusion to produce additional neutrons for improved fission output. 
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SOLUKhIN, R. I., YaKOBI, Yu. A., and KOMIN, A. V., Institute of Theoretical 
and Applied Mechanics, Siberian Branch of the Academy of Sciences of the USSR 


"Radiation of a Quasi-Equilibrium Hydrogen Plasma, Considering Conductive j 
_ Thermal Conductivity"! 


Opticheskiye Kharakteristiki Vodorodnoy Plazmy, Novosibirsk, "Nauka" (Siberian 
Branch), 1973, pp 59-61 


Abstract: Only conductive and radiant heat transfer are considered in this 
book, although convective transfer is important in a number of cases, because 
convective heat transfer has not been adequately studied, either theoretically 
or experimentally. There are, however, many cases in which convective transfer 
does not occur, 

The relative contributions of radiant and convective heat transfer for a 
plasma without interior directed velocities can be determined from the differ- 
ential equation of radiation transport and the law of energy conservation. If 
the absorbed energy is much less than the radiated energy, the system of des- 
criptive equations can be reduced to two equations; an expression for heat trans- 
fer which determines the state of matter throughout the entire volume, and an 
expression of radiation transfer which can be used to find the spectral density 
ee eaaccoe This occurs in an optically thin system without external 
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radiation flows. A similar separation can be obtained if the absorbed energy 
is greater than the radiated energy, but the total absorption of the radiation 
flow throughout the entire volume is less than the flow of energy related to 
heat transfer and is thus incapable of changing the temperature distributicn. 
Truly radiative transfer states also exist, described by the so-called diffusion 
or radiant heat transfer approximations, Although the assumption that rediant 
heat transfer exceeds conductive transfer is correct in the overwhelming major- 


ity of cases, there is a region in which this is not true. 
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SOLUKHIN, R. I., YaKOBI, Yu. A., and KOMIN, A. V., Institute of Theoretical 
and Applied Mechanics, Siberian Branch of the Academy of Sciences of the USSR 


"Radiation of a Nonisothermic Plasma. Transfer Coefficients" 


Opticheskiye Kharakteristiki Yodorodnoy Plazmy, Novosibirsk, "Nauka", (Siberian 
Branch) , 1973, pp 55-58 


Abstract: In the presence of a substantially nonisothermic plasma, radiation 
transfer is described with the aid of special coefficients, calculated, in turn, 
from the spectral cheracteristics of isothermal plasmas. In an optically thin 
layer, the divergence of radiation flow can be described by using modified Planck 
coefficients, while an optically dense plasma is described by Rosseland's equa- 
tion. In the general case of arbitrary optical density, the radiation transfer 
is computed by using the so-called modified emission capacity, Although the 
calculations are simpler for extremely thin plasmas in which lines predominate 
or extremely thick plasmas in which the continuum is dominant, real situations 
usually require dealing with the more complex calculations of intermediate cases, 
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is SOLUEHIN, R. I., YaKOBI, Yu. A., and KOMIN, A. V., Institute of Theoretical and 
Applies Mechanics, Siberian Branch of. the Academy of Sciences of the USSR 


“Laser Heating of a Plasma" 


Opticheskiye Kharakteristiki Vodorodnoy sro Novosibirsk, "Nauka" (Siberian 
Branch), 1973, pp 69 - 72 


Abstracts Laser heating is one of the proposed methods of attaining a controlled 
thermonuclear reaction, The necessary conditions are the opposite of those ‘ 
necessary for optical analysis without perturbation, There are varying difficulties 
in this process, At low temperatures, there are nany enerszy-absorbins transitions 
to be passed through, and radiation losses begin to be significant as the plasma 

is heated, At higher temperatures, effective heating i: also reduced by the 
increase in transparency of the plasma. The heating must be rapid to prevent loss 
of heat to the walls and the development of instabilities, Use of a solid or 
liquid target, althourh it requires additional energy for melting and evaroraticn, 
makes attainment of the Lawson criterion easier because of the high initial plasna 
density: if evaporation takes place from all sides simultaneously, 2 significant 


. compression factor can be added, 
oo At thermonuclear temperatures, only inverse bremastrahlung is effective for 


heating. For plasmas of moderate density: (less than or equal to 10+7%cm™/), 
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infra-red lasers are significantly more effective, but short-wave lasers are 
most effective for heating solid targets... The decrease in the coefficient of 
absorption at very high temperatures may be compensated by the inverse cyclotron 
effect. Heat absorption may also be increased by severel new types of non- 
linearities that have recently been reported. 
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"Gas Dynamic Properties and Elements of Radiation Gas Dynamics" 


Opticheskiye Kharakteristiki Vodorodnoy Plazmy, Novosibirsk, "Nauka" (Siberian 
‘Branch), 1973, pp 61-69 


Abstract: In many cases, gas dynamic properties of plasmas must be considered 
along with rediative properties. The authors arbitrarily distinguish two 
thermodynamic regions: a ) temperature less than 16 electron volts and pressure 
less than 1 atmosphere -- radiation is not blocked and the pressure of the 
photon gas may be ignored; b) a "black" plasma at high temperatures and den- 
sities -- radiation energy and pressure must be considered. There are also 
such cases as the propagation of shock waves with high rediation flow,in which 
it is necessary to consider changes in the thermodynamic properties of the gas 
ahead of the front due to absorption of the flow of advance radiation from the 
hot gas behind the front. Knowledge of some thermodynamic and gas dynamic 
properties of low-temperature hydrogen plasma is therefore also necessary. 
Where there is overall flow of matter in an opticelly thin plasma, the 
usual hydrodynaric equations must be supplemented by a vadiant energy factor 
which represents a volume energy source. For an optically thick body in which 
the radiant heat transfer approximation holds, the state of tha matter is 
¢ cede solely by its optical properties, In other causes, as in the problem 
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without material flow, a complete system of equations must be solved. 

The equilibrium concepts used by the authors are applicable to quasi- 
equilibrium processes, since the time to establish equilibrium between radiation 
and matter is of the same order as the lifetime of the photon, which is 
usually very much less than the characteristic times of hydrodynamics, which 
are equal to or less than the thermal velocities of the molecules. Of course, 
the usual conditions of quasi-equilibrium must be supplementad by a condition 
that the radiation absorbed by matter in the time interval of interest does not 
change the state of the matter. 
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ALEKSEYEVSKIY, M. A., GAL'PERIN, M. P. Aa NAROV, I. G. 
"A Device for Interrupting a Multi computer System" 


Moscow, Otkrytiya, izobreteniya, promyshlennyye obraztsy, tovarnyye znaki, 
‘No 5, Feb. 71, Author's Certificate No SgBeNe Division G, filed 3 Mar 69, 


‘published 15 Jan 71, p 164 


Translation: This Author's Certificate introduces a device for interrupting 
a multicomputer system. The device contains logic circuits, comparison cir- 
cuits, diodes, flip-flops, a search module for the "one" furthest to the left, 
a command number register, an interrupt register, priority registers, pro- 
tection registers and a synchronization circuit. As a distinguishing feature 
of the patent, the functional possibilities of the device are extended by 
connecting as many pricrity registers as there are commuters to the inputs 

of the comparison circuits, connecting the second inputs of the comparison 
circuits to the search wit for the "one" furthest to the lert in the priority 
registers, and connecting the outputs of the inhibit-enable flip-flops to 

the third inputs of the comparison circuits. Some outputs of the comparison 
circuits are connected to diodes between the command counters und the command 
number register. The other outputs are connected through a logie circuit 

V the terminate flip-flop. The outputs of this flip-filop are connected 
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to the search unit for the "one" furthest to the left:in the priority regis- 
ters, while the second input of the terminal flip-flop is connected through 
a logic circuit to the outputs of comparison circuits for Protection codes, 
The inputs of these comparison circuits are éonnected to the decoder of the 
search wit for the "one" furthest to the left in the interrupt register, 
and to the outputs of the interrupt register, protection registers, and 
inhibit-enable flip-flops. The second outputs of these comparison circuits 
ere connected through a logic circuit, the synchronizetion circuit end the 
initiate flip-flop to the search unit for the "one" furthest to the left in 
the interrupt register. The output of the interrupt register is connected 
to the input of the search unit for the "one" furthest to the left in the 
priority registers, and the other outputs. are ccnnected through diodes to 
the computer command counters. ‘The synchronization circuit is connected to 
the inhibit-enable flip-flop for interruption of all computers, 
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242 029 UNCLASSIFIED PROCESSING DATE-~300CT70 
~ CIRC ACCESSION NO--APO129659 
SR eCIERTSAGl ty GP-0- ASSTRACT. SYSTEMATIC EXPYL. STUDIES WERE 
- DONE TO CLARIFY CAUSES OF DETONATION FAILURES DUKING BLASTING. INT AND 
“GRANULIT AS WERE USED AS EXPLOSIVES... EXPLOSIVE CHARGES WERE PLACED IN 
_- GLASS TUBES 3.5~4 M LONG AND OF 100-140. MM EN DIAM. FACTGRS CONSIDERED 
INCLUDED: STICKING GF THE CHARGE; FORMATION OF VOIDS; CONTAMINATION OF 
THE CHARGE WITH WATER, OUST, GRANULES, ANDO PIECES OF ORES PRESENCE OF 
WATER IN THE BLASTING HOLE; ETC. OETONATION FAILURES ARE NOT LIKELY TO 
BE CAUSED BY VOIDS AND THE PRESENCE OF INERT CONTAMINANTS, THE PRESENCE 
OF H SUB2 0 CAN CAUSE FAILURES EN THE CASE OF SUL. GA H SUB2 O REACTIVE 
EXPLOSIVES. UNSTABLE EXPLOSIVES CAN THEN FURM A KINO OF INERT BARRIER. 
TROTYL AND TRGTYL HEXUGEN DETONATORS AXE EFFECTEVE AND RELIABLE EVEN IN 
LOW WTS. (13-200 G)3 THEY MUST BE USED IN SGMEWHAT LARGER AMTS. FOR 
INITIATION UF DETCNATION OF H SUB2 G CONTAMINATED EXPLUSEVES. THE MGST 
FREGUENT FAILURES ARE DUE TO QUENCHING OF OGURNING OF THE DETONATION 
CORD, WHICH HAPPENS WHEN THE CORE OF THE CORD 1S MOISY. IT IS 
_ RECOMMENDED THAT THE MOISTURE INSULATION OF DETONATION CARDS BE 
‘. INCREASED. BY APPLYING AN EXTRA BLTUMENOUS LAYER. FACILITY: 
INST. ‘GEOTEKH. MEKHe, KIEV, USSR. 
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GOL'TSMAN, B. M. and KOMISSARCHIK, M. G., Physicotechnical Institute, Acadeny 
of Sciences, USSR, Leningrad ae 


“"“Hechanical Stresses in Films of the Solid Solution (B45b),' 3 
Leningrad, Fizika Tverdogo Tela, Vol 15, No 1, Jan 73, pp 301-303 


Abstract: An investigation is made of nechanical stresses in films of an 
extensively used thermoelectric material, the solid solution (BiSb) 2Te.,, and 


the influence of these stresses upon conductance and the therno-enf coefficient 
is evaluated. The stresses acting in the films were evaluated on the basis of 
flexure of the backings. It was satablished that the films are in a stretched 
state, the radius of curvature R of the backing comprising 6-7 mm. Calculations 
conducted on the basis of a fornula for determining the stresses in the filn, 
show that considerable stresses are present in films with a surplus of telluriun 
and in f of stoichtometric composition; these stresses attain values of 

25 kg/mm“. Subsequent annealing of the films in an atmosphere of spectrally 
pure argon at a temperature of 380°C brings about a decrease in the radjus 

of flexure, and consequently an increase of the stresses to 50-55 kg/mm’. 
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Measurement of conductance and the thermo-enf coeffi 
cient in the films under 
various stress conditions indicates that the stresses acting in (BiSb),Te films 


- should essentially affect the electri 
7 references, sai properties of the film, 1 figure, 
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"Microelectronics in Railroad Automation and Resiote Control Systcuas" 


es Svvaz! Ho 10, 197i, pp 7eiy 


emai meameepecetet § 


Moscow, Avtomnatika, Te 


Abstract: A study was nade of the possibi lity of using modera microelectronics 
media in nonitoriag and control, systems for railroad tr: Spertation, in 
Particular, centralization of dispaccit control, the autenatie brakine 
and automatic control. 


mresented for the relishilicy of dategrated c 
i experience ig cited, The characra i 
microcircuitry are discussed, and it is coneluded thac 
grated circuits in railread automation and remote contr 
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number of responses, & decrease in the load of tne service persoanc!, a simifi-a 
cant reduction in the size of the installations, exclusion of adtusk: 
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"An Installation for Vacuum Treatment of the Cathode Elements of Magnetrons" 


Moscow, Otkrytiya, Izobreteniya, prouyehiannyye ousastey. Tovarnyye Znaki, 
No 24, 1970, Soviet Patent No 277119, Class 21, filed 27, Dec 67, p 63 


Abstract: This Author's Certificate introduces a device for vacuum treating 
the cathode elements of magnetrons. The unit contains a working chamber, a 
prevacuum chamber, a loading box, and a table for holding parts with vacuum 
electrical leads which can be moved out of the loading chamber into the work- 
ing chamber. As a distinguishing feature cf the patent, provision is made 
for checking the thermionic and secendary emission properties of the cathode 
by equipping the installation with a measuring device moxmted on the working 
table. This device is made in the form of. a cylindrical: anode with an 
annulus in the middle, and an annular tungsten cathode surrounding the anode 
at the level of the annulus. The anode and cathode are fastened to insu- 
lators, and the the inner surface of the anode acts as aicollector of 
secondary and reflected electrons from the cathodes being inspected. 
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"Electron Microscope Investigation of Nerve Cells and Their Changes in 
Hypotonic Solutions by the Sighting lethod Used for the Study of Single 

- Celis", pp 19-28, Sintez Belka i Rezistentnost', Kletok, (Protein Synthesis 
‘and Cell Resistance), Leningrad, "Nauka," 1971, 104 pp . 


Abstract: A study was made of the ultrastructure of parasympathetic nerve 
cells in a frog auricle preparation (Rana temporaria) and their reaction to 
damage by distilled water. The article gives a description of the procedure 
which nakes a sighting study of individual cells possible under both electron 


and light. microscopes. 
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KOMISS ., ROZHANKOVSKIY, R. Y. 


"Investigation of a Sinusoidal Oscillator Based on a Circuit With Distrib- 
uted RC Parameters" 


Otbor i peredacha inform. Resp, mezhved. sb. (Selection end Transmission of 


Information. Republic Interdepartmental Collection), 1970, vyp. 25, po 
103-107 (from RZh-Radiotekhnike, No 1, Jan Tl, Abstract No 1D330) 


franslation: The authors study harmonic distortions of the signals from a 
generator consisting of an emitter follawer and a distributed RC circuit 

as a feedback link. Distributed circuits are anelyzed. and # study is made 
of the effect of circuit paramaters on the shape of big emitted oscillations. 
Bibliography of three titles, Reswnd, 
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CINTO ADP OF SKELETAL, ANC ATP, ADP, AND AMP OF HEART MUSCLE. IN VITRO I 
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EFFECT OF o, p’-DDD ON TRANSCORTIN-BINDING ABILITY IN DOGS 


V.P. Komi sarenko, 0. S. Mikosha, M, D. Tronko 
Department of Patophysiology, institute of Endocrinology and Metabolism, Kieo 


Summary 


Hydrocortisone content and the level of transcortin in plasma of dogs were deter- 
mined before and after 0, p’-DDD administration. 

It is noted that due to o, p-DDD administration a complete inhibition of [1-oxycor- 
ticosteroid synthesis takes place. 

Injections cf 0, p’-DDD raised the transcortin level. The application of the inhibl- 
tor did not change the protein concentration in plasma. 
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"Studies in the Imtdazole Series. LII, ynthesis and Pharmacological 
Properties of the Derivatives of Imidazolino(1, 2-£)xanthene" : 


Moscow, Khimiko~Farmatsevticheskiy Zhumal, Vol 4, No 13; Dec 70, pp 14-18 


Abstract: Starting from 8-bromo-, 8-amino-, and 8-methylmercaptotheophyllines 
a series of imidozolino(1,2~£)xanthene derivatives was synthesized. Tneir 
pharmacological action was investigated. The products exhibitad a positive 
inotropic action on frog's heart, comparable to that of theophylline; they 
lowered the blood pressure and affected directly smooth ‘vascular muscles, 

They shortened the latent period of conditional reflexes slowing down their 
extinction; they increased the ‘spontaneous’ motor activity, but counteracted 
the stimulating effect of theophylline on the motor activity of animals. 

The compounds showed no effect on the convulsive activity of corasol, hexenal, 
or chloral hydrate. Several among then stimulated breathing, but were not 
‘capable of counteracting the breathing inhibitory action of morphine or hexenal. 


il 


APPROVED FOR RELEASE: 09/17/2001 CIA-RDP86-00513R001401420013-5" 


Pee: CP RACORT cael Poa aE PP 4 Lei ae halt Hot LTHHE ie BEID UAL beh tet LOE ABT mba ae POET: $408 6 FL ¥ 
< eee ee ee ALT Usb: afr Le HL ESI Ey Eames | Re Wee Le SoCo a SLY 
‘ . . = 


pr ROVED FOR RELEASE: 09/17/2001 CIA-RDP86-00513R001401420013-5 


Ute: 
eer ora Sere e at 
peben shat a my tes 
Sy Gt sree = ao gt 


upc 632. 954 


USSR 


YATSENKO, V. G., KOMTSSABOV 2, dtnatdet * ALL- Union Scientific Research 
Institute of suger aoe 


“Infiltration and Inactivation in the Soil of Herbicides Applied by 
the Strip Method" 


Moscow, Khimiya v Sel'skon ners Vol 8, Np 9 (83), Sep 70, 
pp 48- 49 


Abstract: Infiltration and inactivation of eptam, sodium trichloro- 
acetate and dichloralurea were studied after application of the herbi- 
cides in strips 18-20 cm wide. Continuous applirnation was also 

used for comparison. It was found that eptam is: absorbed by the goil 
and therefore migrates only slightly with respect to the soil profile. 
Sodium trichloroacetate is washed out of the upper layers of the 

soil into the Lower Layers, which explains its wreak effect on weeds 
in years with heavy rainfall. Dichloralurea does not migrate through 
the soil to any great extent ene ia retained chitf£ly in the.upper 


bayer 
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Translation: This Author's Certificate introduces a pntumetic pressure 
amplifier with high precision. The emplifier contains a conical damper 
Suspended between high-cressure and iow-pressure flows. The cenical share 
of the damper allows its Pesiticn to be centered in the flow, and the vortex 
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"Effect of Heat Treatment on the Structure and Corrosion ‘Resistance of the 
Metal-In the Heat-Affected Zone of Joints of KhlEN1L0T Steel" 


"Kiev, Avtomaticheskeya Svarka, No 6, Jun vate pp 8-11 


Abstract: Studies were made on joints of 1kn16Nlor pipe 57 mm in diameter 
with a wall thickness of 3 mm produced by argon-arc welding, After welding, a 
portion of the joints were tempered et 700°C for 2,10, 100, and 1000 hours: 
the other portion was quenched in water after heating for different times at 
1000-1250°C. Heat treatment of AKHIENLOT weld joints ineveasces the rate of 
knife corrosion and expands the front of its development. This was caused b; 
Precipitation, at this temperature, of chronium cerbldes af the tyue Mea3Cé 
along the grain boundaries of the hesz-affected zone, folding nt 700°C for 
10-100 hours leads to coalescence and dissolution of these carbides and to 

the appearance of the Sigma-phase et the grain toundaries. In this esse the 
earbon, being freed in the dissolution of metastable chreuiu: carbides, is 
bonded in carbides of titanium which are basically distributed in the tbody of 
austenite grains, However this Process dimenishes the rate of knife eorracihan. 
ny aaa Joints from 1000-1150°C lovers (by 1.5-5 times) the rate of knife 
1f2 
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corrosion. This has been associated with a change in the type of carbides of 
titanium in the heat-affected zone, ty redistribution and removal of internal 
stresses, as well as with the elimination of concentration heterogeneity of 
austenite in grain bodies and in their boundaries. increzsing quenching 
temperature (1150-1250°C) leads to hemogenizetion of all zones of the waid 
jcint and prevents knife corrosion; Heheating Joints for quenching ebove 12500C 
increases the rate of knife corrosion. 7 figures, 2 bibliographicel references. 
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KLIGER, G.A., KOMISSAROY, V-I., KUZNETSOV, V.D. 
Uwide-Band Balancing Transformer (Short Report)" 
Elektrosvyaz', No 9, Sept 1972, pp 17-19 


Abstract: Previous works with ¥.D. Kuznetsov ae a coauther described a number 
or schemes for wide-band balancing adapters with transformation, which are used 
for accordant connections of symmetrical and nonsyaactrieal lines with various 


wave impedances. Because it is difficult to mike a symmetrical iine with the low 
wave impedance required, particularly in the short wave range, the present paper 


‘presents a method for simplifying the design of such a btlancing edepter end de- 
creasing its length by half. The mathod is based on a acheme previously proposed 
by the authors (Author's Certificate No 345427, "Byulleten’ izobreteniy," No 20, 
1972). An analysis is made of the adapter in order to deberaine the optimin uog- 
nitudes of the wave impedances Wp and Wg. 7 fig. hk ref. Received by editors, 6 


. Sept 1971. 
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KUZNETSOV, VoDe, KOMISSAROV Vols 


"Nonoontact Tuning Of Traveling-Wave Feeder* 
Elektros az', No 4, Apr 1972, pp 68-71 


Abstract: A noncentact tuning eystem ie described which vermits smooth fine 
tuning of a traveling-wave feeder line for matching, withtut disconnecting the 
tranemitter and to eliminate in practice the possibility of an inmerrect abrupt 
misnatoh of the line. Formulas and curvas are presented whien make 1% poseiblo 
to produce a design of the dovice, and poesible oconetructive schemes of the 
arrangement for a two-conductor synmetrical: feeder are ditcussad. The electricel 


stability of the device is evaluated. 9 fig. Received by editors, 24 June 1971. 
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PAUSHKIN, YA. M., LUNIN, A+ Fey and KOMISSAROV,. Ys Ins Moscow Institute. 
of Petrochemical and Gas Industry Imeni t. i. Gubkin 


"Synthesis of Thermally Stable Oxidation-Reduction Polymers" 
Moscow, Doklady Akademii Nauk SSSR, Vel 195, No 5, Dec 70, pp 1125-1127 


Abstract: In light of the increasing interest in redex polymers, a 
synthetic route was developed based on heterocondensation of disodium 
acdtyIenide (DNaAc) with 2, 5-dibromoquinone (DEQ) and 1,4-dimethoxy- 
2,5-dibromobenzene followed by demethoxylation with HI. It was deter- 
mined that the redox capacity of the polymer drops with increased re- 
action temperature, which may be due to partial crosslinking and de- 
hydration. The polymer obtained maintained its cedox capacity for 
10 hrs even when heated in air to 300°C, This Polymer shews semi- 
conductive properties. The synthesis took place in two stages: first 
stage was carried out in a flask in hexadecane medium, with reaction 
temperature of 250°, The process lasted 10 hrs in argen atmosphere, 
The ratio of DNaAc to DBQ was 2:1. Second stage was carried out in 
solid phase in temperature range 300-50 yielding the polymer, a black 
. powder insoluble in water or organic selvents, 
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p-Ca.Ch and Ce. Tey, 1,4-C.oHeBra and 1,5-CioHebre, ant 
9,10-dibromoanthracene in CisHs, was studied under Ar at . 
-960-87°. The most reactive monomers were the o-dibromb deriva. 
The polymers were brown to black powders stable at up to 400-400", 
having an elec. cond. in the range of 10° 710712 (ohm cm)". The 
polymers were readily nitrated, sulfonated, and aminated: e£., 
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-VOROB'YEV, L. Ye+, KOMISSSB OM sVeunSenm and STAFEYEV, V. Ii, Leningrad Polytech- 


nical Institute im 
"Double Beam Refraction With Hot Electrons in the Infrared Region in Degenerate 


w 


' Teningrad, Fizika i texhnika poluprovednikov, wol 6, No 6, 1972, 


pp 11535-1155 


Abstract: This brief communication is based on an earlier paper 
py the three authors named above (Phys. St. Sol,, 50, 1972) in 
which it was shown that the dielectric permeability becomes an 
anisotropic quantity in strong electric fields as ihe resuit of 
the anisotropy of the distribution function of hot evprrent car- 
riers, and oY the nonparabolicity of the conductive zone. The 
anisotropy of the index of refrection leads to a shift in phase 
for light polarized parallel and perpendicular to the strong 
field. In the present paper, double refraction is investicnted 
in n-tyve InAs et a temperature of 80° K. ‘the ¢arrivr concen- 
tration in the Inds is 1.5-10 6 per ec, and the electronic gas is 
weakly degenerate. The experimental method is fully cescribed in 
another earlier paper by these same authors (Letters, ZhETS, 12, 
1971, p 140). Curves ere plotted for the anisotropy of the in- 
dex of refraction and for the electron temcerature &5 functions 
of the electric field intensity; good agreement between the mea~ 
ta and computed values is shown. 
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SHATALOV, V. F., KOPYTIN, A. M., PONARIN, N. S., KOMZSSAROV, V. T. 

oan RAR BT RSH LS 
"A Method of Determining the Extent of # Destroyed Leyer ;in Semiconductor 
Plates" 


published 9 Feb “ee p i151 


Translation: This Author's Certificate introduces a method of determining 
the extent of a destroyed layer in semiconductor plates. The procedure 
consists in etching the surface of the plate in an electrolyte end measur- 
ing the parameters of plates. As a distinguishing feature of the patent, 
the method is designed for increased inspection productivity. A strain 
gauge is used for determining the greatest deformation of the plate during 
the etching process. 
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KOMISSAROV, ., PAVLYUK, V. A., KRIVOSHEYEV, YE. F., OSTROVSKAYA, L. 5. 


"Experimental Study of a Diffraction Problem" 


Radiotekhnika. Resp. mezhved. nauchno-tekhn. sb. (Radio Engineering. Republic 
Interdepartmental Scientific and Technical: Collection), 1970, vyp. 14, pp 106- 


‘109. (from RZh-Radiotekhnika, No 4, Apr 71, Abstract No 4531) 


Translation: The diffraction properties of periodic antenna artays are in- 
vestigated. There are 3 illustrations and a 3-entry bibliography. 
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GENERATION IN THE REACTION ZONES AND OF AN INHOMOGENEITY IN THE 

. TEMPERATURE AND VELOCITY FIELDS ON THE STABILITY OF THE STEADY 
COMBUSTION REGIME OF A SOLID FUEL, USING THE METHOD OF SMALL 

‘PERTURBATIONS, A NEW CRITERION GF STABILITY OF THE STEADY COMBUSTION 

REGIME OF A SOLIO FUEL IS GBTAINEO, ANO THE PARAMETERS ESSENTIALLY 

|. AFFECTING THE STABILITY ARE DETERMINED. THE PROBLEM IS SOLVED IN A ONE 
GIMENSIGNAL FORMULATION, ASSUMING THAT THE COORDINATE SYSTEM IS 

>. INVARIABLY CONNECTED TO THE BOUNDARY SEPARATING THE DOLED FUEL FROM ITS 
~ DECOMPOSITION PRODUCTS. 
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Resistance of Metals at Varying Pdapete eat noah Pee nees eaene 


Kiev; Fiziko-Khimicheskaya Mekhanika Materis 
No 5, 1973, pp 71-75 Spe ae ae 


Abstract: Steel brands 20, Khi8N10T, and KEn25T wer j 

ted to heat resistance tests in air under setae enone en. 
perature conditions, the interval of the latter being uv to 150° 
A graphic variant of the parametric method based on the use of ° 
an equivalent time nomogram and the parametria heat resistance 
diagram were used for the calculation of the characteristic of 
heat resistance, the mass loss of the metal. Tabuleted experimen- 
tal data of the mass loss of the first two steel brands at two 
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Anufrieyv, A. A., Komissarova, Li Me Sakharov, V. P, 


"Photoelectric Sensor for Recording of Low-power Infrared Radiation" 


Moscow, Pribory i Sistemy Upravleniya, No 5, 1972, pp 48-49, 

Abstract: The sensor described in this article was designed for recording weak 
light signals radiated by heated substances in an adiabatic compression chamber. 
The sensor consists of an optical aperture, light guide, interference light 
filter, modulator disc, photoresistor and standard Signal source. The device 
can record signals taken from the photoresistor in the range of 2-20 uv with a 
time constant of about 10-3 sec, With linear accelerations up to 150 g and 
vibrations at 100-2000 liz, and therefore can be used for a number of problems 
where the properties of @ gas and control ‘of a process in the gas involve the 


radiaiton of light energy, 
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"Interaction of Titanium Dioxide 


With Indium Oxide" 


Moscow, Izvestiya Akademii nauk SSSR, Neorganicheskiye materialy, 
Ho.10, Oct 71, pp 1798-1800 . : 
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"Gallium Titanates" 


Moscow, Izvestiya Akademii Nauk SSSR, Neorganicheskiye Materlaly, Vol 7, 
No 5, May 71, pp 817-824 


Abstract: A detailed study of gallium titanates by the method of roent~ 
genographic analysis is presented. The experimental technique is briefly 
described. Gallium metatitanates, dititanates, and titanates were con- 
sidered, and experimental data presented ‘in tabular form show that the 
first two are formed at 1400°C and the latter at 950°C. The gallium me- 
tatitanate 1s stable at more than 1100°C,. and in a metastable state it 
undergoes a polymorphic transformation at 960°. The dititanate is an 
unstable compound having a series. of polymorphic transformations, The 
é~phase (having a deformed rutile lattice) is the most stable gallium 
titanate. Melting points of gallium titanates are 1590 + 20°C for 
Gag04°Ti 03; 1680 + 50°C for Ga203°2 Ti Q5; and 1860 + 50°C for the 
6-phase. 
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